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(57) Abstract 

The present invention relates to novel polymers and the use thereof as organic semiconductors and/or as electroluminescent material, 
in addition to electroluminescent devices containing said polymers. 

(57) Zusammenfassung 

Die vorliegende Erfindung beschreibt neuartige Polymere und deren Verwendung als organischer Halbleiter und/oder als Elektrolu- 
mineszenzmaterial sowie Elektrolumineszenzvorrichtungen enthaltend derartige Polymere. 
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;ux>s.rj:^i> u> ^ -7^^— #];Lt£* £ / — ;u % x$y — 1-^p/^ 

Mxf U>yj3-;k ^rS>, ^J^.Iix^;uy ^;u^r h>. 73 h\ 
DM F T?fc-£> 0 

[005 1] 

»lc»*Lt^S«tt. 75 K-efcy. i^lc4#lz»*L<[*DMF-C**o 
[0 0 5 2] 
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[0 0 5 3] 




A) 9, 9-v7Jl/+;i'7Jl'tl/> : E/7-: 

ZOZj Zf<D^y -7— It. mz-ltlHTO)**— A 3 <D& o d^ETT & C i: A*!? 
£S : 

[0 0 5 4] 
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lit 7] 





H. 



H 



4££ , 

R'Hai, 

R 2 Hai 



X- 




MgxiiBuLi 



8(01%). or 
SnHalRg 



HaJ 




'in 



X,Y = B(OR) 2 ,Hal, SnR 3 

tfn = o[£ s 7;u^-L/>(D/\py>'(bfzffi^-r-So 2. 7-v^P^7;i/tU> 
[*mi!S£*LTU£ Aldrich) „ $givc. MJKift^P h><fbU 3Wc 

51^7Ef/\P>rXbT;U^r;UT:^M^-r^ C <t Iz «fc o T . 9{4(Z 2 -D(Dm CfrJL 
li 2 O©!^ 4 7 JH^l At § C i: f 5 o ^tll*. WO 9 7/0 5 
1 8 4&tA/VO 9 7/3 3 3 2 3 ICtEic^ftT I^IKSEI- LfctfoTSSfTt" § 

[0 O 5 5] 

/X^-h^Ct^tS. C*Lb(D&#<DJ5l£l3\ i^liWO 98/ 
27 1 3 6X*mWi5ftX^&mmWj:J3}£X°'lf oZttfX£Z> 0 
B) 9 -T'J— JU^JU^U:^/ — : 
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Z(D$ -4 ZfO^ES "7—14. MiHt UTOX Jr— A 4 => IZ Lt^fiEt & Z <t 



[0 0 5 6] 

Hb 8 ] 




i*«yji«miE**i-ci^ «5>i*.i*\ Aidrich) o itivc, TO^yj-t-^ 

S(BJcJ=o-C7;U^l/«S*ailA-r-5CtA<-C#-5o -till*. Organikum (15th Ed 
ition. 1977, p. 253) T?tftBJ3£;h.-Cl^«J: ? I- LTHfrr * - t36«-C*«. 
[0 0 5 7] 

O 9 2/0 7 8 1 2[CfcItSKlBtl^«(=Rrli6^fe*o f# 
SHfeft^ft'tiXf^fctiCt^T?**. 0i]*.[£Williamson;£ (Or 

ganikum. 15th Edition, 1977, p. 253) t«j:-Dtft5Zi:^T?#-5o 
[0 0 5 8] 
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C) 9. 9-ix7'; — : 



[0 0 5 9] 

[ft 9 ] 




(R 3 )„ (R 4 ), 
ri = r y — >u 



IBH*£LT4. 4' -v/NP e^x^;U-2-7J;U7K^rvL/— hK*tt£1t« = 

ctat-c**. lt, tz*/\ntf^itz?)i,*iss >mmmt. wo 9 2 

/07 8 1 2l:Lf:^ot7iy- ;ustSte<!:itl£J£J&£-t±. ii\tixf;Mb 
d^Tffiaca^u^i-u^y -7— ^tlift^t^ci^-ct^o 9. 9-vT 
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m u > ^ j m&wt&i&x. it=E y / \ □ 7 m [y > =e j x $ k £ m <£> Z «h t V 
zT*mm-?&o l^l^ca^. ztizoit-gwi (xittthbommtemmm <d 

(a) 1. 2-7 oc -is -5- -CD'S f& : 

[0 0 6 0] 

[006 1] 
iitl O] 




5-v^p=Et 0 n*f3-;bvx-f;u«l:^[cfP,^§ 0 

[0 0 6 2] 

9, 9-VTJls*)l,7J['*lsls=ES^-lzMLX±sZLtz<i: : 5lz > ZZX\ M 
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(b) 4. 4" -o-* — 7x=.lx>«iftl|M&£#*.-5^y V-O^fiE : 

-A7l:*t : 

[0 0 6 3] 

Mb 1 1 ] 




(4. 4' -v/\a t*^>v;U3Z.I*^^x^;UT-tr h» frbtii5£LT*ifc 
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[0 0 6 4] 

t* X f * =E J J \ P y X 2 * — h £ f# 3 Z 1 1 T? £ -5 o 
[0065] 

JSLh. ±Ea^(=«fcoT*l6Wr=LfcA<9JK , Jv L < $s-fb£*L£ 

[0 0 6 6] 

[0 0 6 7] 

5 tK 'J v-^^ffl-r^ c £ \z t M-? h c 

mmmizitmnmte'AtocDjjmz&'ix. mz.itmmx.itx t°>=3-^-c >yiz 

[0 0 6 8] 

&Z£t)<X£Z) 0 

[0 0 6 9] 

*<0«fcoft«l^l6^-r/W^a>— (construction) [* % 0I]*.(£US 

-A-4, 5 39. 507MUS-A-5, 1 5 1 , 6 2 9 ICl2«t^^T^^ 
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o rt'J-z-zs&mm-mitT/uxit. mtntwo 90/1 3 1 4 8&tfEP 

-A-0 443 8 6 1l:IEt^tL^ 0 
[0 0 7 0] 

&is/5utm?mmm$. nm-§£%mtmmt<»m\zm\-tz>z.ttf-Q%z )0 mm 

it. L < fi#MXI*#M^ % MlfCa, Sr. Ba, Mg, Al, In 

[007 1] 

miz. mmt. HSCfcor, IEftJ£AJS/:Eftiii£Jl0)*(z. XttltlSfzSfcSfc 
[0 0 7 2] 

[0073] 

(contrtol lamp) 4 7il/77^^|[^ ^/^PS^fe&lN 
imf^n5^7hU^7^, Hit. E^ft^iElf &(*<t LTS^ 

W^-jJ ? ^ — fZ n l^T ffl I* £ 0 
[0 0 7 4] 
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[0 0 7 5] 

: 

£-r:? (I) ©^/T-roil: 

»M1 : 2. 7-5?^n*E-9. 9 - tfX ( 2-lf;^v^) 
WO 9 7/05 1 84©HM1 .tlfl^fZii^^tTofco fifeB&MitiC: 

fcrt-s-iei^gfccfcor. K*M±j**tfe;ftttft£ lt±j*«b 01x^8 4%) £ig 

MLtz [1 0-35 ;u ; m— mm i^mtDSkit^.^j^^j^tsm'SDM 

SO^^St^fcJt)) 10 0°C;|g-^g: 1 5 5°C] „ 
[0 0 7 6] 

1 H NMR (CDC I 3) : [ppm] 5 = 7. 54 ~ 7. 43 (m. 6H 
. H-7'J-;U) : 1. 93 (Fs. $tt§d, 4 H. J=4. 0Hz) ; 1 
■ O ~ O. 65 (m, 22H, H-T^U^U) ; 0 . 58 ~ 0. 45 (m 

. 8H, h-t;u*;u)o 
[0077] 

^J£01JM2 : 9. 9-t:X (2-x^;u^v;u) U>- 2 , 7-t: 

7 ^ % >7A (7. 5 8g, 3.12 5'J^) ^tlfllzA^, 
**PS.fc ; 2. 7-^^P^E-9, 9 -t*X (2-a:^;u/s^v;u) :7jU;j-U> 
(68. 56 g. 1 255'J^) ^ ;lTI4l:fcWgiTHF3 0 0mL 

Tin*.*: 00^ &j6o°o . *<DmurtftTLtz'&. fom&totitosmH 
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- [0 0 7 8] 

MfTLT, THF (200mL) *^^^h'J^^;U (28. 6g, 0. 27 
&&?mmz\*l. -7 5°C^T5^SPL/co *<Dffl*l=fclvc, M*"C? 

[0 0 7 9] 

) (200mL/30mL/5mL) «k-»JZ«fls Lfco 
4 5. 8g (7 7%) ^Ib^lfco 
[0 0 8 0] 

o 

[008 1] 

1 H NMR (DMSO-d6) : (i?7Xf Ut> U XACJ; ^ < 
tzX.lt— miZtji^tzN MR vi?*t;W 5 = 7. 8 7 (m. 2 H. H-1) , 7. 
7 5 - 7. 6 8 (m. 4H, H-3, H-4) , 1. 92 (m, 4H, C-C 
H2~) , 0. 85 - 0. 4 2 (m (b r ) , 2 2 H. H-T)\,*r)V) , 0 . 
40 ~ 0. 2 5 Cm (br) . 8H. H-TJ^)l) a 
[0 0 8 2] 

mmmM3 ex^y =>— jug. 9 -ex u-i^u^iwu) 

>-2. 7-tfX/KP*— h 

7 ^°>^ (6. 32g, 0. 2 6^1/) |THF1 OmL^CtfilBI: 
A*U #f=d>aa>^*£»l;u Mlc 2, 7-v^n^-9, 9 -ex (2-x^ 
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= mi^Xs MffLrex^ps K<o«y (±sp-c6 8. 5 6 g , o. 125^ 

) MTHF3 00mL^TLtiD^fc 0 ^(Dma^T Ltz'&. ^0>;S^ 
5 H#BIHfi3S Lfc« v ^ A^^jbli^STrfc -5 Z £ Itta fcBfi £> frT* fe o 
f:« IffLt, THF (200mL) ^^h'^f JK28. 6g, 0. 2 

£>MS£-etf>-o < y £}&tbtz 0 

[0 0 8 3] 

^«B*lHHgiSI*»*T?jR|g$-&fc. »&*Lfeffi*Eja«B$^*-9-> (5 0 0mL) 
[0 0 8 4] 

2 0©XSlC«fe44Jl* : 7 0 ~ 8 5% 0 MJg (NMR)>98. 5% 
1 H NMR (CDC I 3) : (v7Xf 'J XAfZ«fc ot^^ < j£j&<ofc 

XI*Ztt§ofcNMR5/^t;i/) 5 = 7. 8 6 (m. 2 H. H-1) . 7. 7 
9 (m. 2H. H-3). 7. 73 (d, 2H. H-4, J = 8Hz), 4. 3 
8 (s (b r) , 8H, O-CH2) . 2. 02 (m. 4H. C-CH2~) , 0 
. 7 5 (m (b r ) . 2 2 H, H-TiV*)^) . 0. 47 (m(br), 8H 

[0 O 8 5] 

*-T3f(I I ) "7 — : 

^Jfe#<jM4 .- 4, 5-i?^Pi tfn*fa-;nf7'f y^f;n- ^uan 

ax 

WO 98/2 7 1 36MiB5 (b) £ HfcKBMfcfrofc. 2«£(+ 
ffl»a>a*£ffll^7-:. Vigreux*^A*ffltvrJlffi3i«-rictfzj:yBi*f (7 
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6%) tLx±f$.mm*ntz 0 

[0 0 8 6] 

1 H NMR (CDC I 3) : 7. 05 (ps-s, 2H, H-T'J— /U) , 3 
. 7 0 (d. 4H, 0-CH 2 . J = 7. 5H z) . 2. 13 (S8*.M. 2H 
, -CH-, J = 7. 5Hz), 1. 03 (t, 12H. CH3, J = 7. 5Hz 

)o 

[0 0 8 7] 

: 1. 2-tfX i-;U) -3, 4. 5. 

^ 7 x >-tf XEUllg 

(1) 3. 4 -t*X (4-^ r P^E^x-;U) -2. 5-v7i-;bv^P^> 

4, 4' -i;7*a : E^>^U4 6g (112SU^W Jltfl, 3-y7i- 
;UT-trh>23. 7g (1 1 2 5';^) hJH>3 0 0mL*r*Jt 

iP^Lfco h ij zi— ;U2 5 OmL^Jn^-Si:, 1 2 o°c-^ 

(40%) 1 1. 3mL^ Jni&^itabfco ^Jticfg^tirojsfSTb^ tiabr 
S^lcitfTL/co KfS/^^fiJRfefzfcofco 1 0#«L JSJfctefSjtLfc. Hits 

/— Lfc. #JET-T?f£Jft£-t±<6£» (brown-violet) 

B B a5 7g (9 4%) tfiftbtltzo MM : 2 4 5°C 0 
[0 0 8 8] 

(2) 1. 2 - t'X (4-^P^^x^;U) -3, 4. 5. 6-^h^^x~ 

3. 4- t*X (4-7P^E37i^;U) -2. 5-y7x-jk>>?P^>^ vl 
/ >8 1 g (15 0 5 iJ'EW h^>3 2 g (1805 U=EJW ^^SifeK> 

V^xy >3 o o gcnizJS^L. 3 2 ot^-e&ftUK Jn&Lfc' (CKDSngft^^ 

COa)»LLxtttt36<2 6 0*Cfr€>j£Zofc) . 2 l$IHIIl-pfr(=j| 

SKLTfrg* ftttu itl:v7i-;n-f;n oog$8 0 0 ctiJPLf; 0 
jfraiSL £j£Lfc*ss ('Ov*7i/ >st/'>io) h7>^t§») $ir 
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£-t*/=o *ffiT, eCCT'^JtSi, »*ft£f&NB*<8 3 8 (8 0%) #s> 
[0 0 8 9] 

1 H NMR (CDC I 3) : 7. 0 2, 6, 68 (AA' BB' . 4 + 4H, B 
r ~y ^-JV-H) , 6. 83 (m (br) . 20H, Z> H) „ 

SuzukiSJ^fC^^a, 7-i;^P^E-9. 9 -t*X (2-X^;u^«>;u) 37 
;U^-U>, 9. 9-tfX (2-X^U^v;u) 7;U^U>-2. 7 - tfXfljBIg 
2 -ex (4-?P^i^U) -3. 4. 5. 6-f h77i-M 

2, T-i^P^-g, 9-ex (2-X^;U^cwi,) ^;U^-U>8. 7 8 
g (16 5ij^) % i, 2-t*X (4' -^P-E^x-;U) -3, 4. 5. 6 
-T" H^7x^;U^>-tf>2. 77g (4 =; U^U) Stfj^Ig^'J^Al 1 . 6 
1g (8 4 5<;^E;U) h;H>2 5mLS0:7K2 5mL*l3^l > N 2 £ 

;lfn^i±yc 0 •f£H#XT"e s 9, 9 — tfX (2 — X^;U/vdp->;u) ^;u^-b>— 
2, 7-eXlH|7g (14. 65iJ^) MPd(PPh 3 ) 4 j200mg 

(o. 1 7 5'j^;u) mxtzo -ta>K»ferao/ijHajft$ s N 2 ^>^-^h 
t. ^fiiigi g (2. 1 ==u^;b) %mz.tz 0 3Bt, **rctttt©;^«Bfc h 

;ux>2 5mL$MlcAPxfc 0 •^f+LT4H^lc N Lfc 0 
[0 0 9 0] 

f<?)5fS;M^H;n>1 5 0mL^|:I§U -€-0!)S?8E*. 2%7KttNa 

&;$U x^/-;i/5 0 0mL»n:tl:«J;otitiS$tfc 0 
[009 1] 

^(DtK'JV — £ % 4 0°CrMB#F^THF6 3 5mLitifzJt^L, -><$y-JU6 
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4 0ml_£BHN-C;:fc£(S:£-tK 3fc;$U 3SffT-CS£«*-frfc (8. 1 3g) . 

T— P1^6. 94g (4 3%) flj&flfc,, 
[0 0 9 2] 

1 H NMR (CDC I 3) : [ p p m] 6 = 7. 9 - 7. 3 (m. 6 H, H 
-7;U7hU» ; 7. 2 ~ 6. 8 (m, 28H : 1 0, H — ZP : 2. 
2-1.9 (m. 4H. C (9) - C H2~ U» ; 1. 1 ~ O. 4 ( 

m, 30H. H-T)\,*)V-? o 'N^r-y-^'x ~;UK>-tf>^{iof|J^- 

I*. 7. 9 ~ 7. 3ppm &tf7. 2 — 6. 8 p p m ("v* 

[0093] 

GPC:THF + O, 25 %?i§S£ ; 7J ^ A-b >yhSDV500, SDV10 
00. SDVIOOOO (PPS) . 3 5°C. U V*£tB 2 5 4 n m : M w= 1 1 
8 0 0 0 g/^EJK Mn = 6 1 000 g/^U,, 
UV-VIS (7^;UA) : Ama x = 3 7 6 nm 
PL C7<-;UA) : Ama x = 4 2 O nm. 445nm 
H»JP 2 : 

Suzuki JSCS 2, 7-v^n^E-9. 9 - tfx (2 -x^;u^4r*>JU) 37 
;u^-u> % 9. 9 -t*x (2-xf;i,/\+v;i/) ^;u^-u>-2, 7-tfxfliiifc 

1 ■ 2-tfX (4-?Di7iZj|/) -3. 4, 5, 6 h ^ Z7 x =;UK 
>Hf > 5 TE)U°/o<D&m-& (tK 'J V— P 2 ) 

^60iJP 1 £|5]*i(C. 2. 7-v?Pi-9, 9-t*X (2-1^^^ 
) ^;U^~U>8. 78g , 1, 2-tfX (4' -^P^i- 

;U) -3, 4, 5, 6 — f- 3»x ~;UK>-tz~> 1 . 38g (2 5y^;i/) % ft 
mfi 'J 1 1 . 6 1 g (8 4 5'J^U) RtfP d (P P h 3 ) 4 $ 2 O Om g (O 

. i7 = 'Ji;W 9. 9 -ex ^;u^-u>-2. 7 

-exflu»i o. 05 g (21 5«;^e;u) (&d tsfsstfe, n&omtot. 
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LT^'JT-P 2**1 2. 2g (28. 7 8%) fbfc ^HN 

MR(i^»jp i frh>mz>titz±mmz-%!.LXl^ ; ^++)-:7x -;bK>-tf> 

^iiCDtlJ^fi. 7. 9-7. 3ppm C7;M"U» . 2-6. 8p 

GPC:THF + 0. 25 %?i§ig ; * ^A-fe h S D V 5 0 0. SDV100 
0. SDV10000 (PPS) N 3 5°C. U V&ffi 2 5 4 n m : Mw=1 2 5 
0 0 0 g/^EJK M n = 7 1 0 0 0 g/^EJU 0 
[0 0 9 4] 
H»] P 3 : 

SuzukiJgf&IZcfc^ 2. 7-v^P^E-9. 9 -ex ( 2 -x^;u^.>, U ) 7 
;U^"U>. 9. 9-tfX (2-X^;U^r>>;u) !7;M- U>- 2 . 7 - tfXflfflit 
2-tfX (4-^P^E^i^U) -3, 4. 5. 6 — r" h77i-^ 
>-tz>2 o^E;u%<Z)&m£- (tK'J^— P3) 

^Sfc^JP 1 tmmiZ^ 2, 7-^^P^E-9, 9-tfX (2-X^;U^v,U 
) 7;U7f-U>6. 5 8 g (12 = *J=E)U) s 1 . 2 -t*X (4' -Z?U=EZ>3L- 
;U) -3, 4, 5, 6 -tt ^ ;U^<>-tf>5. 54g x 
®*'J^1 1. 61 g (8 4 5'J^) S^Pd(PPh 3 )4^2 0 0mg (0 
. 17 5'J^) £ v 9. 9-tfX (2-X^;U^^i>;u) :7;M"U>-2. 7 

-exwio. osg (2i=w) mm.) t&fcz^t^ m&<r>m&t 

Lt/t 0| j7-P3A?1 1. 3g (27. 1 S'J^I/, 6 7%) fb^lfc. 
MR(i^j£0ljP 1 fr^f^ft^J&^lC-gcLTl^ ; ^^-9-7 x x;|,/<>-t£ > 
i§M£a>9J^[i. 7. 9-7. 3 p pm C7;M"b» M7. 2 - 6. 8p 
pm (A^ 7l - ;l/ K>t*» IZfclf & is 71- )l>&m ft? & (JBI^CV^PS 

GPC:THF + 0. 25 %BM ; *7Ail7 hS D V 5 0 0, SDV100 
0. SDV10000 (PPS) . 3 5°C. UV^Hl254 nm : Mw= 1 1 1 
0 0 0 g /^E;U % Mn = 65000g /=E)\, 0 
[0 0 9 5] 
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HJ£0IJP4 : 

Suzuki Sf&lcj:^ 2. 7-v^P^E-9, 9 - 1: X ( 2 -x^;u^Jp»>;u) 7 
9, 9-tfx ^;u^j-u>-2, 7 - tfXfljllit 

& v ^ p 1 1° □ * f 3 - 1*^ ^ v ^f;ux-t o^e;u%cd*S^ (tK'J 

V— P 4) 

2. 7-i/?Di-9, 9-|=X 7;U7|-U>8. 7 8 

g , i/^P^en^jf^-^fX^V^U-fiU. 52 

g (4 5^^) SOTA'J^AI 1. 6 1 g (8 4 5'Ji;i/) £ % h;UX> 
40mL, 7K2 5mLMx$>'-;i/0. 5mLtl:^L< N2$: : M%}£-&tz 
o Si*'XTt% 9, 9 -ex (2-lf;^v;i,) ^;u^-u>-2, 7-fc* 
XJMft£9. 09g (195'J^W StfPd(PPh3)4S350mg (O. 3 

0=='J^;u) tatto fCfllfefSofcSSia^, N 2 ^7>^-yhT, 8 7 
"COflSUMT?; »L<«#Lfc. ^(D^(7)2BF B ^^tL^(DBfcfcLNT. ^ffl 
i240mg (0. 5 5 'J =E)l>) £Jn*.f- 0 IC2 0i, l^lC3teti(D;l^(C 

vmmo. 8 5 g^Mfcjp^feo hi^ i HrB^AnisL^^. ^^ji^^n^jp 

I|XS:4. 5 0 g (12. IS'J^k 3 0%) 

1 H NMR (CDC I 3) : [ p p m] 5 = 7. 9 ~ 7. 3 (m, 6 H , H 
-^;U^"U» ; 7. 1 ~ 6. 8 (m. 2H/10, H - tf □ J) =r 3 — )U) ; 
3. 9 ~ 3. 8 (m. 4H/10, OCH2~ t°P*f 2. 2 ~ 1 

. 9 (m. 4H. C (9) -CH2-7Jl/tb» ; 1. 1 ~ 0. 4 (m. 3 0 
H. H - 7;i/+;i/ - b>/ H - V 7f o 4, 

h**>-1. 2-7x^U>m<4<DSlJ^I*. 7. 9-7. 3ppm (7)l>J-ls 
» &tf3. 9-3. 8ppm + 2-371" U 

O^E^o/oir^^^^fco 
[0 0 9 6] 

GPC : TH F + 0. 2 5 %fi§^ : rt^A-fey h S D V 5 0 0 , SDV10 
00. SDV1 0000 (PPS) , 35°C. U Vitti2 5 4 nm : Mw=9 6 
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0 0 0 g/^E;U N Mn = 63000 g/*)l, 0 
UV-VIS (7-r;UA) : Ama x=3 7 4 nm 
PL C7-<;UA) : A m a x = 4 1 8 n m. 444 n m 

mmm p 5 : 

SuzukiSJSfcJc-g, 2. 7-v^ r P ; E-9, 9-fcfA C2— x^;u^*$/j|,) y 
9, 9 -t*X (2-XfJL-^v;i.) 7)ls*lsls-2, 7 - tfXflfflg 
1 . 2 — tfX (4-^P : E7i-/l/) -3. 4, 5, 6-f h77i-M 
>if>3 5^^0/0(7)^^^- (tK'JV— P5) 

^i£$]P 1 2. 7-^^P-E-9. 9-tfX (2-X^;U/v^i>;U 

) 37/U^-U>3. 2907 g s 1, 2-tf* (4' -^Pi7i 

— ;U) -3. 4, 5, 6-f h77i-M>t*>9. 6 9 5 g (14 5^^ 
) . ©tllTJ 'J 9A1 1 . 6 1 g (8 4 5 U^U) &tK*P d (P P 113)4^ 2 0 Om 
g (O. £ N tfX^'JP — ;U9, 9-tfX (2-lfW«>^ 

) ^;U^"U>-2, 7 - tfXTtfP*— h 1 O. 60 7 g (2 0 5';^^) 

) t&m£i±tzo mn&comfrt lx* 0| j p 5^1 o. 3 g (23. ssu 

^e;u. 5 9 %) #P>*lfc„ 
[0 0 9 7] 

1 H NMRfiHJ£0l]P 1 fr£#£ftf=£>£^IC-SfcLTL^ ; ^*-*Z> 
^<>-tf>m{4(7)flJ^-[±. 7. 9 ~ 7. 3ppm C7;M"U» &tf7. 2 ~ 

6. 8 PP m (^^r-9-7x-;u/<>-if» istf-fJi'&mft-r 3 (flH^c 

[0 0 9 8] 

GPC:THF + 0. 25 %ii§I£ ; * =7 Aiz 7hSDV500, SDV10 
00, SDV1 0000 (PPS) , 3 5°C, UVitH254nm: Mw=56 
OO.Og/t/k M n = 3 2 O O O g/^E;U 0 
[0 0 9 9] 

mmm p 6 : 

SuzukiJSf&lcJ;^) 2, 7 -v^P^E-9. 9 - t:X ( 2 -x^;u/s^:>;i,) ? 
;M-u>. 9. 9 -ex (2-x5 1 ;U'Mr*>;u) ^;u^-u>-2, 7-t*7W 
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RZfl, 2-t*X -;L,) -3, 4. 5. 6 — r" h77i-M 

>4f>5^E;Uo/o(7)^fi^ (^°'J?-P6) 

^*S0|P 1 tmmiZ^ 2. 7-^^P^E-9, 9-tfX (2-X?-;U^*v;u 
) :7;U*U>9. 8 7 2 g % 1. 2 - tf X (4' -^PE^i 

-3, 4, 5, 6-f h77i-;U^>t*> 1 . 3 8 5 g (2 5 'J^/l/) 
s tftSt* U^A 11. 6 1 g (845 >J^;i/) P d(PPh3) 4 200mg ( 
0. 175'J^EJU) £ N t'A^'Ja- ;U9, 9-t*X (2-X^;U>n^v;u) 
;U^-U>-2. 7- tfX7t?P*— h 1 0. 607 g (fgi) £ 

SfS^-y-fco ^Hfe<7)g|f*i: LTtK'J V— P 6^*1 2. 1g (3 0. eS'Jt^ 
. 7 6%) mbtltzo 
[0 10 0] 

^>-tf>i|Mu(7)ilJ£-[£ x 7. 9-7. 3ppm (7;U^b» J5lT*7 . 2 ~ 
6. 8ppm (^+J-37i-;UK>-tf» (Cfclf-S $/^7-;b$«»tS (flH^c 
v^P 5 KroflJ^lz^g^) CirlZcfcor. 5EJUo/ 0< t;^$^fco 
[0101] 

GPC:THF + 0. 25 %S& ; 7hSDV500, SDV10 

00, SDV1 0000 (PPS) s 35°C. UV^2 5 4 nm : Mw=6 5 
0 0 0 g/^EJK Mn = 4 1 0 0 0 g/^EJU,, 
[0 10 2] 

08 C 1 : 

2. 7-v^P^E-9. 9-t*X (2 -X^U^iWU) 7;i/tl/>t9, 9 
-If* (2-x^u^vju) 7 -exiBSti:a)Suzukim^ ( 

tK'JV— C1) s /KM -2. 7- [9, 9 -ex (2-x^;U^*vJU) ^M" 

[0 1 0 3] 

iMPU^it, 2. 7-v?^P^E-9, 9-t*X (2-X^;U^4-v;U 
) ?;U:fU>£l 0. 97 g (2 0 5'J^U) % ptit^U^A^I 1. 6 1 g ( 
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8 WPd(PPh 3 )43 50mg (0. £ N 9, 9 

-ex (2-if;^v^) :?;M-u>-2, 7 - tfxmfc 1 o . 4g (21 

£ LTtK'J^— C 1 tf4. 7 2g (12. 1=iJ^, 3 0 7c „ 

[0 10 4] 

!h NMR (CDC I 3) : [ p p m] 5 = 7. 9 ~ 7. 3 (m. 6H, H 
-^§J£) ; 2. 1 5 (b r. s, 4H. C (9) -CH2) ; 1. 1 ~ 0. 
4 (m. 3 0 H. \-\-T)ls*JU) „ 
CO 1 O 5] 

GPCrTHF + 0. 25 %BM ; * ^i*-fe ^hSDV500, SDV10 
00, SDV1 0000 (PPS) . 35°C, U V^ffi 2 5 4 n m : M w = 8 0 
OOOg/^k Mn=48000g/iik 
UV-V I S C7^;UX0 :Amax = 3 7 6 nm 
P L (^-r;UA) :Amax = 447nm 
mC2 : 

2. 7-v?^ P^E-9. 9 -t*X (2-1?^+^) ^;U^-U><t t"X^ 

Up — ;i/9, 9 -ex (2 -x^;u^sdF->;u) ?;M-u>-2. 7-tfX7t?U— 

ht<DSuzuk\M^ (7K'J7-C2) „ tH'J-2, 7- [9, 9 - tfX (2-X^ 
[0 10 6] 

2. 7 -V^P^E- 9. 9-t*X (2-X5 L >»U'N^ri>;U) :7JM"U>8. 2 2 
7g (15. OO^'J^) s Vlf U>^'j3-^9, 9 -t*X (2-x^U 
^v;U) 37;U7j-U>-2, 7-eX/HP^.— h7. 956g (15. 005 'J 
^10 s Mlt^MOAS. 71 g (6 3 5'Jt;i/) % h;UX>2 5mLStX7Kl 

P d ( P P h 3) 4 f 2 3 0 m g (0. 2 5 'J =E)\,) 7JP^.7= 0 -£ 
OlSa»*N2^>^ry h0#iST. 8 7°C<D|*ggfl;.gJgT! (IHpfrfciSSSE) 2ft 
L<«#Lfc. 2Bt, MUX>£HI32 OmLTJP*.. MC:2B8L ylfb> 
yjp— ;U9, 9-ex (2-X^;U^Jpi//U) 7;u^|-u>-2. 7-eX7t<P 
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[0 10 7] 

'J7-C2A^3. 85g (9. 9 5';^, 3 3%) fbW:, 
1 H NMR (CDC I 3) : [ p p m] 6 = 7. 9 ~ 7. 3 (m, 6H, H 
-^#$1) ;2. 15 (br. s. 4H, C (9) -CH2) : 1. 1 ~ O. 
4 (m. 3 OH. H-T)\s*)[,) „ 
[0 10 8] 

GPCrTHF 4- O. 2 5 %fi§|£ ; *7^t yhSDV500. SDV10 
00, SDV1 0000 (PPS) , 3 5°C. UV^2 5 4 nm : Mw=7 0 
0 0 0 g y=E)V>^ Mn = 34000g /=E)\, 0 
UV-VIS (7-f;i/A) : A m a x = 3 7 6 n m 
PL (7^;UA) : A m a x = 4 2 0 n m, 4 4 4 n m 

tH'J 7-P1 ~ P 6&i;c 1 irC2(*-r^<-C**i^*lc^J^.fih^x>S 
l^TH FtflZ^^IZ^M-T-So #j7S.f£Xtf>=l-^-f >yfc e feoT^-tLt>(7)^ 
fr«=>jt£j^£±j£-r&Z£rf)*-e££>o ttl^O)? << JlsAitU (3 6 6 nm) 

[0109] 

Cl©«fc5f=LT«i£$ftfc7*;UA£fiB#IBI («*.I*2I$|H) $U±T, 1 5 0 

°cm<D : ,&m.T-i}um-f & t . p Lmzt$i+&wvBtte*>z> sa^ tK'j-7— c i &tfc 
[0110] 

tK'Jv-pi ~ P 4©fg3tefeli^fcfl;Lfcl^£T?&-5 (20 
fe^Tfe^^L (Amax&l520nm) . /K'jT— P 1 ~ P4l£WfeE L £W 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Bottom type (I) 
[Formula 1] 




(R 3 )„ ( R4 )m (|) 

or [ the inside of a formula, and / that Rl and R2 are the same ] — or — differing -- **** — hydrogen, 
and CI - C22-alkyl They are C2 - C20-hetero aryl, C5 - C20-aryl, F and CI, or CN. In that case the 
above-mentioned alkyl group He can have ramification or no branch, or it can instead be a 
cycloalkyl radical. Each two un- adjoining [ of the alkyl group concerned / CH ] Moreover, O, S, 
C=0, COO, N-R5 or a simple aryl group can permute, and one or more substituents R3 can permute 
the above-mentioned aryl group in that case. R3 and R4 or [ being the same ] — or — differing — 
**** - ci - C22-alkyl, and C2 - C20-hetero aryl - They are C5 - C20-aryl, F, CI, CN and SO three 
R5, or NR five R6. In that case the alkyl group concerned He can have ramification or no branch, or 
it can instead be a cycloalkyl radical. Each two un-adjoining [ of the alkyl group concerned / CH ] 
Moreover, O, S, C=0, COO, N-R5 or a simple aryl group can permute and one or more non- 
aromatic substitution radicals R3 can permute the above-mentioned aryl group in that case. R5 and 
R6 Or it differs and they are H, CI - C22-alkyl, C2 - C20-hetero aryl, and C5 - C20-aryl. or [ being 
the same ] — the alkyl group concerned in that case He can have ramification or no branch, or it can 
instead be a cycloalkyl radical. Each two un-adjoining [ of the alkyl group concerned / CH ] 
Moreover, O, S, C=0, COO, N-R5 or a simple aryl group — it can permute — that case — the above- 
mentioned aryl group — one or more non-aromatic substitution radicals R3 — it can permute — and — 
m and n — respectively — integers 0, 1, and 2 or 3 — it is — everything but the structural unit 
expressed — bottom type (II) 
[Formula 2] 




It is a conjugation polymer also including the structural unit expressed with (Ar being the aromatic 
series conjugation system of monocycle ****** which has 5-20 carbon atoms among a formula, and 
nitrogen, oxygen, or sulfur being able to permute one or more carbon atoms, and choosing the joint 
so that it may be formed to the main polymer chain at the include angle which is not equal to 180 
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degrees). 

[Claim 2] The polymer according to claim 1 Rl and R2 are equal as for both sides, and they are not 
[ polymer ] hydrogen or chlorine. [Claim 3] The polymer according to claim 1 Rl differs from R2 
mutually, and they are not [ polymer ] hydrogen. [Claim 4] The polymer according to claim 1 m and 
whose n are an integer 0 or 1 . 

[Claim 5] The polymer according to claim 1 whose include angle to the main polymer chain is less 
than 120 degrees. 

[Claim 6] The polymer according to claim 5 whose include angle to the main polymer chain is less 
than 90 degrees. 

[Claim 7] the structural unit as which the polymer according to this invention is expressed in a 
formula (II) — random — periodic — alternation — or a block — at least one-mol % — the polymer of 
one publication of included claim 1-6. 

[Claim 8] The polymer of one publication of claim 1-7 in which the polymer according to this 
invention includes the repeating unit expressed with a formula (I) and (II) 10 - 10000. 
[Claim 9] Use of the polymer of one publication of claim 1-8 as an organic semiconductor and/or an 
electroluminescence ingredient. 

[Claim 10] The electroluminescence device containing the polymer of one publication of claim 1-8. 



[Translation done.] 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

The considerable industrial need about the large area solid-state light source for many applications in 
the field, the display screen technique, and lighting technology of a display component mainly exists. 
Now, the requirements about these light sources cannot be completely filled with an existing 
technique. 
[0002] 

As what is replaced with a conventional display component and lighting, it is an incandescent lamp, 
The electric-discharge lamp and the non-spontaneous light type liquid crystal display component, the 
electroluminescence (EL) ingredient, and the device (LED), for example, light emitting diode, have 
already been used for a long time [ considerable ]. 
[0003] 

everything but an inorganic electroluminescence ingredient and a device — a low-molecular-weight 
organic electroluminescence ingredient and a device — about 30 years — having been well-known 
(for example, referring to US-A -3,172,862) - as for said device, applicability was limited greatly. 
[0004] 

The electroluminescence device which contains the film of a conjugation polymer as a luminous 
layer (semi-conductor layer) is indicated by WO 90/13148 and EP-A-0 443 861. Many advantages 
that the device concerned can manufacture a flexible display that it is simple and cheaply by the 
large area are offered. In contrast with a liquid crystal display, since an electroluminescence display 
is a spontaneous light type, it does not need the additional light source back. 
[0005] 

Including at least one kind of conjugation polymer, the typical equipment according to WO 
90/13148 is thin, and consists of the luminous layer of the gestalt of the polymer film (semi- 
conductor layer) of high density. A first contact layer contacts the first front face, and the second 
contact layer touches the semi-conductor layer concerned and also another field, when impressing 
electric field between two contact layers, a charge carrier introduces the polymer film of a semi- 
conductor layer into a semi-conductor layer — having — a first contact layer — another layer — 
comparing — forward — becoming — a semi-conductor layer — electromagnetism — it has an 
exogenous (intrinsic) charge carrier low-concentration enough so that a line may be emitted. The 
polymer used with the device concerned is conjugated. The vocabulary a "conjugation polymer" 
means the polymer which has the electronic system delocalized along with the principal chain. A 
polymer semi-conductor property is given by the nonlocalized electron system, and the electronic 
system concerned can convey forward and/or the negative charge carrier who have high mobility. 
[0006] 

In order to use it by the EL element indicated by WO 90/13 148, the polymer from which many differ 
very much has already been proposed. It is thought that especially the derivative of Pori (p- 
phenylenevinylene) (PPV) is suitable. Such a polymer is indicated by WO 98/27136. These 
polymers are suitable for especially the electroluminescence in a red spectral region from green. The 
polymer proposed in the spectral region of a bluish green color until now from blue is mainly a 
polymer which uses Polly p-phenylene (PPP) or the poly fluorene (PF) as the base. The polymer 
corresponding to it is EP-A-0 707 020 and WO. It is indicated by 97/05184 and WO 97/33323. 
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Although these polymers have already shown good EL property, development is hardly completed 
yet. **(ing), the polymer in the spectral region of a bluish green color also often shows gestalt 
instability from blue. For example, although many poly fluorenes show liquid crystallinity behavior 
or the behavior relevant to it and a film thin as the result and field formation are obtained, it is not 
suitable for manufacture of a homogeneous luminescence field. Moreover, it is tended to condense 
these polymers, and electroluminescence shifts them to a super-wavelength field by that cause in the 
format which is not desirable, and they have a bad influence on the life of an EL element. 
[0007] 

It was offering the polymer which has the morphological behavior which it **(ed), and the purpose 
of this invention was suitable for luminescence in the spectral region of blue and a bluish green 
color, and was improved by it and coincidence. 
[0008] 

a line typical in respect of the others which mainly include 2 and 7-fluorenyl unit in a surprising 
thing — when the specific comonomer was incorporated into the conjugation polymer, it was 
discovered that a morphological property improves intentionally, without losing a very good 
application property (applicational properties) (compatibility for the luminescent color, the quantum 
yield of luminescence, and EL application), the same proposal — M.Kreyenschmidt ** — It is 
indicated by Macromolecules 1998 to depend, 31, and 1099, and the attempt which increases the 
gestalt stability of the poly fluorene accomplished by incorporating a comonomer there. However, 
the good result (related with morphology) was accepted only about the comonomer which bars 
conjugate. However, these active jamming causes a general problem (for example, a charge carrier's 
low mobility), when using the polymer concerned in an electronic application for EL device. 
[0009] 

The polymer according to this invention includes the comonomer unit by which copolymerization 
was carried out at random or regularly, and is the comonomer unit concerned. The electronic 
conjugate one of the whole polymer is made possible and a polymer is made second to twist in the 
principal chain in the first place. For the purpose of this invention, when it is considered that the 
polymer which mainly includes 2 and 7-fluorenyl unit is a linear rod, the significant deviation from a 
straight line produces the vocabulary "the kink which met the principal chain" by the kink. That is, 
when it is considered that the axis of ordinate of 2 and 7-fluorenyl unit is a straight line, although 
these [ which adjoin a kink ] two units have 180 degrees (or 0 degree) of include angles in an 
intentionally different crossing, conjugate [ of the normal of; polymer ] is not blocked. 
[0010] 

This invention is a bottom type (I). 

[0011] 

[Formula 3] 




(R 3 )n 



(I) 



or [ the inside of a formula, and / that Rl and R2 are the same ] — or — differing — **** — hydrogen, 
and CI - C22-alkyl ~ They are C2 - C20-hetero aryl, C5 - C20-aryl, F and CI, or CN. The above- 
mentioned alkyl group He can have ramification or no branch, or it can instead be a cycloalkyl 
radical. Each two un-adjoining [ of the alkyl group concerned / CH ] Moreover, O, S, C=0, COO, N- 
R5 or a simple aryl group — it can permute — that case — the above-mentioned aryl group — one or 
more substituents R3 — it can permute — desirable — Rl and R2 — both sides — it is the same and is 
the compound which are not hydrogen and chlorine. Furthermore, preferably, Rl differs from R2 
mutually, and it is the compound which is not hydrogen. R3 and R4 or [ being the same ] — or — 
differing - **** - CI - C22-alkyl, and C2 - C20-hetero aryl - They are C5 - C20-aryl, F, CI, CN 
and SO three R5, or NR five R6. The alkyl group concerned He can have ramification or no branch, 
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or it can instead be a cycloalkyl radical. Each two un-adjoining [ of the alkyl group concerned / CH ] 
Moreover, O, S, C=0, COO, N-R5 or a simple aryl group can permute and one or more non- 
aromatic substitution radicals R3 can permute the above-mentioned aryl group in that case. R5 and 
R6 Or it differs and they are H, CI - C22-alkyl, C2 - C20-hetero aryl, or C5 - C20-aryl. or [ being the 
same ] — the alkyl group concerned in that case He can have ramification or no branch, or it can 
instead be a cycloalkyl radical. Each two un-adjoining [ of the alkyl group concerned / CH ] 
Moreover, O, S, C=0, COO, N-R5 or a simple aryl group can permute, one or more non- aromatic 
substitution radicals R3 can permute the above-mentioned aryl group in that case, and it reaches, m 
and n respectively — integers 0, 1, and 2 or 3 — it is ~ desirable — an integer 0 or 1 — it is — 
everything but the structural unit expressed — a bottom type (II) 
[0012] 
[Formula 4] 




It is related with a conjugation polymer also including the structural unit expressed with (Ar being 
the aromatic series conjugation system of monocycle ****** which has 5-20 carbon atoms among a 
formula, and nitrogen, oxygen, or sulfur being able to permute one or more carbon atoms, and 
choosing the joint so that less than 120 degrees of include angles of less than 90 degrees may be 
equally formed especially in 180 degrees preferably to the main polymer chain). 
[0013] 

Especially the radical Ar (aromatic series) for which are suitable is a radical which also produces 
spatial torsion of the main polymer chain besides the above-mentioned kink. It is attained when three 
independent polymers connected by two continuous kinks cannot be located in a flat surface 
(********, dihedral angle intentionally exceeding 0 degree). 
[0014] 

the structural unit which the polymer according to this invention is a block periodically by turns at 
random, and is expressed with a formula (II) (one or more kinds — it differs) — at least one-mol % — 
desirable — two-mol % - 50-mol % — it contains. 
[0015] 

The desirable structural unit expressed with a formula (II) is chosen from the structure of the 
aromatic series in which the shortest association between joints contains an equal number of atoms 
(or 0) combined mutually, or heterocycle type aromatic series. 
[0016] 

the structural unit expressed with a formula (II) — especially — desirable — following monomer: — 
namely, - Benzene derivative; which sets at least to 1 and 2- and is incorporated into a polymer 
1,2,-, 2, and 3- or 1, naphthalene derivative that sets at least to 7- and is incorporated into a 
polymer; 

1, 2-, 2, 3, -, 1, 7- or 2, anthracene derivative that sets at least to 9- and is incorporated into a 
polymer; 

1, 2, -, 1, 8-, 1, 9 and 2, 3-, 2, 5, -, 2, 10-, 3, 4, -, 3, 6-, 3, 9 and 4, 5- or 9, phenanthrene derivative 
that sets at least to 10- and is incorporated into a polymer; 

2 and 2'- or 2, biphenyl derivative that sets at least to 4'- and is incorporated into a polymer; 

It is guided from o-terphenyl derivative which sets 4 or 4" at least to -, and is incorporated into a 

polymer. 

[0017] 

The polymer according to this invention is a copolymer which consists of the structural unit 
expressed with a formula (I) and (II) preferably. In the further mode of this invention, the polymer 
according to this invention can also include a different structural unit expressed with a formula (I) 
and/or (II). Furthermore, a copolymer can also include other different structures from a structural 
unit (I) and (II) preferably. As such further monomer, there is a 1 and 4-phenylene and 4, and 4- 
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biphenyl, and if it is a request, they can also cany desirable CI without ramification or a branch - a 

C22-alkyl group, or - alkoxy group for a substituent, for example. 

[0018] 

the polymer according to this invention — general — 10-10000 — desirable — 10-5000 — especially ~ 

desirable — 50-5000 — it has the repeating unit of 50-1000 preferably very especially. 

[0019] 

Especially preferably, n is the polymer of m andO, and as Rl and R2 already specified, and both 
sides are alkylation radicals or were already specified, an alkylation radical and R2 are the polymers 
by which both sides are aryl substituents or Rl is equivalent to an aryl substituent. 
[0020] 

The structural unit of a formula (II) is preferably guided from 1, 2-phenylene, 2, and 2 ? -biphenylene 
or 4, and 4"-o-terphenylene. 

Synthesis of the polymer according to this invention can be carried out by extensive various 
reactions. However, it is a desirable uniform C-C coupling reaction, for example, Suzuki. 
Condensation and Stille condensation are desirable. In this context, the vocabulary "a uniform C-C 
coupling reaction" means what the location of the reactant radical which has association to a polymer 
in a corresponding monomer opts for. It is fully especially attained by the above-mentioned reaction 
which is very suitable for altitude on account of a clean process. Moreover, coupling (Yamamoto 
coupling) of a halogenated-aromatics compound by which the catalyst was carried out by nickel or 
palladium is also suitable. By contrast, since an oxidation process (for example, oxidative coupling 
using Fe (III) salt) generates association which is not fully specified, its fitness is low. 
[0021] 

When a monomer is preferably chosen based on the above-mentioned explanation, they are the bis- 
halogen derivative with which the compound expressed with :type (I) and (II) corresponds, a bis- 
pseudohalogen derivative (namely, setting in the semantics of this invention for example, bis-triflate, 
a bis-nona freight, or bis-tosylate), a bis-boric acid derivative, a bis-SUTANETO derivative, a mono- 
halo mono-boric acid derivative, and a mono-halo mono-SUTANETO derivative. 
[0022] 

Composition of the polymer according to this invention is the following schemes 1. : [0023] 
[Formula 5] 




Be alike is explained. 
[0024] 

The polymerization by Suzuki coupling is shown in the scheme 1. It is pointed out clearly that the 
scheme concerned is only one mere possible mode. Of course, other combination of a boric acid 
• derivative, and a halogen/pseudohalogen can be performed. A Stille polymerization can be similarly 
performed using a corresponding tin compound. 
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[0025] 

As a Suzuki polymerization is the following, it should be performed. : That is, the monomer (and 
monomer of the addition containing the activity residue which corresponds if it is a request) which 
uses a formula (I) and the structural unit of (II) as the base is made to react in an inert solvent in the 
temperature of 0 degree-C - 200 degree C under existence of a palladium content catalyst. 
[0026] 

Here, all the monomers used are boric acid functional groups as a whole. Pair Having the ratio which 
was able to take the balance with the altitude of a halogen functional group or a pseudohalogen 
functional group must be guaranteed. Furthermore, it may be advantageous by carrying out end 
KYAPU with a monofunctional reagent to remove the superfluous reactant radical of arbitration in 
the end of a reaction. 
[0027] 

In order to perform the above-mentioned reaction with boric acid (boric acid ester), an aromatic 
series boron compound, The palladium catalyst of an aromatic series halogenated compound, a base, 
and the amount of catalysts underwater Or it puts in preferably into the mixture of water and one or 
more kinds of inactive organic solvents, or the inside of one or more kinds of inactive organic 
solvents — 1 hour - 200 hours — desirable — 5 hours - 150 hours ~ especially — desirable — 24 hours 
- 120 hours and 0 degree-C - 200 degree C — desirable — 30 degree-C - 170 degree C — especially — 
desirable ~ 50 degree-C - it especially agitated at 60 degree-C - 120 degree C preferably 150 degree 
C. It may also be advantageous to carry out measuring supply of the monomer (for example, bis- 
boric acid derivative) of one type, and to adjust molecular weight slowly, by the batch process, in 
succession over long duration, a rough product — this contractor — well-known — the suitable 
approach for each polymer, for example, repetitive reprecipitation, — or it can refine also with 
dialysis. 
[0028] 

For example, the suitable organic solvent for the explained process The ether, for example, 
diethylether, dimethoxyethane, diethylene-glycol wood ether, A tetrahydrofuran, dioxane, dioxolane, 
diisopropyl ether, and t-butyl methyl ether, A hydrocarbon, for example, a hexane, an isohexane, a 
heptane, a cyclohexane, Toluene and a xylene, alcohol, for example, a methanol, ethanol, 1- 
propanol, 2-propanol, ethylene glycol, 1-butanol, 2-butanol and t-butanol, a ketone, for example, an 
acetone, ethyl methyl ketone, and isobutyl methyl ketone, They are an amide, for example, 
dimethylformamide, dimethylacetamide and N-methyl pyrrolidone, nitril, for example, an 
acetonitrile, propionitrile, butyronitriles, and those mixture. 
[0029] 

A desirable organic solvent The ether, for example, dimethoxyethane, diethylene-glycol wood ether, 
A tetrahydrofuran, dioxane, diisopropyl ether, and t-butyl methyl ether, A hydrocarbon, for example, 
a hexane, a heptane, a cyclohexane, toluene, and a xylene, Alcohol, for example, a methanol, 
ethanol, 1-propanol, 2-propanol, They are 1-butanol, 2-butanol, t-butanol and ethylene glycol, a 
ketone, for example, ethyl methyl ketone, and isobutyl methyl ketone, an amide, for example, 
dimethylformamide, dimethylacetamide, N-methyl pyrrolidones, and those mixture. 
[0030] 

Especially desirable solvents are the ether, for example, dimethoxyethane, and a tetrahydrofuran, a 
hydrocarbon, for example, a cyclohexane, toluene and a xylene, alcohol, for example, ethanol, 1- 
propanol, 2-propanol, 1-butanol, t-butanols, and those mixture. 
[0031] 

By the desirable strange method, water and one or more kinds of solvents are especially used in the 
explained process. As an example, there are mixture of water and toluene, mixture of water, toluene, 
and a tetrahydrofuran, and mixture of water, toluene, and ethanol. 
[0032] 

The alkoxide of the acetate of the carbonate of the hydroxide of alkali metal and an alkaline earth 
metal, alkali metal, and an alkaline earth metal, an alkali-metal hydrogencarbonate, alkali metal, and 
an alkaline earth metal, alkali metal, and an alkaline earth metal, and for a start, the bases preferably 
used in the process concerned are the second and a tertiary amine, and are the carbonate of the 
hydroxide of alkali metal and an alkaline earth metal, alkali metal, and an alkaline earth metal, and 
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an alkali -metal hydrogencarbonate especially preferably. 
[0033] 

Bases are an alkali-metal hydroxide, for example, a sodium hydroxide, a potassium hydroxide, 
alkali-metal carbonate and an alkali-metal hydrogencarbonate, for example, a lithium carbonate, a 
sodium carbonate, and potassium carbonate especially preferably. 
[0034] 

a base — this approach — criteria [ radical / boron ] — carrying out — desirable — 100 - 1000-mol % — 
especially -- desirable — 100 - 500-mol % — very much - especially - desirable - 150 - 400-mol % 
— especially - 180 - 250-mol % — it comes out comparatively and is used. 
[0035] 

a palladium catalyst — a palladium metal, palladium (0) or the (II) compound, and ******** — a 
phosphine ligand is included preferably. For example especially, preferably, the two components can 
form Pd (PPh3)4, or a compound can be separately used for them. 
[0036] 

A suitable palladium component For example, a palladium compound, for example, palladium keto 
NETO, Palladium acetylacetonate, nit RIROPA radium halide, olefin palladium halide, Palladium 
halide, allyl compound palladium halide, and palladium bis-carboxylate, Preferably Palladium keto 
NETO, palladium acetylacetonate, Screw-eta2-olefin palladium dihalide, palladium (II) halide, An 
eta3 -allyl compound palladium halide dimer and palladium bis-carboxylate, Preferably very 
especially Screw (JIBEN zylidene acetone) palladium (0) [Pd(dba)2], Pd(dba)2CHC13, palladium 
bisacetylacetonate, Screw (benzonitrile) palladium dichloride, PdC12, Na2PdC14, dichlorobis 
(dimethyl sulfoxide) palladium (II), They are screw (acetonitrile) palladium dichloride, palladium 
(II) acetate, palladium (II) propionate, palladium (II) BUTANOETO, and (lc and 5c-cyclo OKUTA 
dienyl) palladium dichloride. 
[0037] 

The catalyst used can also be palladium of the metal gestalt only called palladium below, can also be 
the palladium which is on the palladium of a colloid gestalt or a powder gestalt, or a base material 
preferably, for example, activated carbon top palladium, aluminum oxide top palladium, barium- 
carbonate top palladium, barium-sulfate top palladium, aluminum silicate top palladium, for 
example, a montmorillonite, Si02 top palladium, and calcium-carbonate top palladium, and has 0.5 - 
10% of the weight of a palladium content in each ****. Especially, preferably, it is a palladium [ of a 
powder gestalt ], activated carbon top palladium, and barium-carbonate top and/or calcium-carbonate 
top palladium, and barium-sulfate top palladium, and has 0.5 - 10% of the weight of a palladium 
content in each ****. It is activated carbon top palladium which especially has 5 - 10% of the weight 
of a palladium content preferably. 
[0038] 

a palladium catalyst — criteria [ radical / halogen ] — carrying out — 0.01 - ten-mol % — desirable — 
0.05 - five-mol % — especially — desirable — 0.1 - three-mol % — it is especially preferably used by 
% of the 0.1 - 1.5-mol approach of coming out comparatively and following this invention. 
[0039] 

or [ for example, / that the ligands suitable for this approach are a phosphine, for example, 
trialkylphosphine, tricyclo alkylphosphine, and a thoria reel phosphine, and three substituents on 
phosphorus are the same in that case ] — or it can differ and can be a chiral or achiral, and one or 
more of the ligands can combine the phosphorus machine of two or more phosphines, and the parts 
of the association concerned can also be one or more metal atoms. 
[0040] 

The example of the phosphine which can be used in the process currently explained on these 
specifications is a trimethyl phosphine, tributyl phosphine, tri-cyclohexyl phosphine, triphenyl 
phosphine, a tritolyl phosphine, and tris. -(4-dimethylamino phenyl)- It is a phosphine, screw 
(diphenyl phosphino) methane, 1, 2-screw (diphenyl phosphino)-ethane, 1, and 3-screw (diphenyl 
phosphino) propane and 1, and 1 '-screw (diphenyl phosphino) ferrocene. 
[0041] 

For example, other suitable ligands are diketone, for example, an acetylacetone, an octafluoro 
acetylacetone and t-amine, for example, a trimethylamine, triethylamine, tree n propylamine, and a 
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triisopropyl amine. 
[0042] 

a desirable ligand — a phosphine and diketone — it is a phosphine especially preferably. 

Very especially a desirable ligand is a triphenyl phosphine, 1, 2-screw (diphenyl phosphino)-ethane, 

1, and 3 -screw (diphenyl phosphino) propane and 1, and l'-screw (diphenyl phosphino) ferrocene, 

and is especially triphenyl phosphine. 

[0043] 

Moreover, the water-soluble ligand containing the polyether radical which has a sulfonate, a sulfonic 
group, carboxylate, a carboxylic-acid radical, phosphonate, a phosphonic acid radical, phosphonic 
acid, a phosphonium radical, a pel alkylammonium radical, hydroxyl, and/or suitable chain length, 
for example is also suitable for this approach. 
[0044] 

The desirable class of a water-soluble ligand is the phosphine permuted by the above-mentioned 
radical. For example, trialkylphosphine, tricyclo alkylphosphine, and a thoria reel phosphine, A 
dialkyl aryl phosphine, an alkyl diaryl phosphine, and a hetero aryl phosphine, They are a 
TORIPIRIJIRU phosphine and trifurylphosphine. In that case for example, three substituents on 
phosphorus Or it differs and they are a chiral or achiral. or [ being the same ] — one or more of the 
ligands The phosphorus machine of two or more phosphines is combinable. The part of the 
association concerned One or more metal atoms, It can also be HOSUFITTO, ** phosphinate and 
phosphonous acid ester, HOSUHORU, and dibenzo HOSUHORU, and can also be the cyclo 
compound, oligo compound, and polycyclic compound containing a phosphorus atom. 
[0045] 

a ligand — criteria [ radical / aromatic series halogen ] — carrying out — 0.1 - 20-mol % — desirable — 
0.2 - 15-mol % — especially — desirable — 0.5 - ten-mol % — it is especially preferably used by this 
approach at 1 - six-mol % of a rate. If it is a request, the mixture of two or more sorts of different 
ligands can also be used. 
[0046] 

Especially the advantageous mode of the Suzuki strange method of this approach is explained in 
low-molecular-weight [ in / for example / WO 94/10105, EP-A-679 619, WO-A-694 530, and 
PCT/EP 96/03154 ] coupling taken in by this specification as reference. 
[0047] 

A Stille polymerization makes the monomer (and monomer of the addition containing the activity 
residue which corresponds if it is a request) which uses as the base : (I), i.e., a formula, which should 
be performed by [ as being the following ], and the structural unit of (II) react in an inert solvent in 
the temperature of 0 degree-C - 200 degree C under existence of a palladium content catalyst. Here, 
all the monomers used are organic tin functional groups as a whole. Pair It must be guaranteed that 
have the ratio which was able to take the balance with the altitude of a halogen functional group or a 
pseudohalogen functional group, and an advanced polymerization is attained. Furthermore, it may be 
advantageous by carrying out end KYAPU with a monofunctional reagent to remove the superfluous 
reactant radical of arbitration in the end of a reaction. 
[0048] 

This reaction is outlined by for example, J.K.Stiile, Angew.Chemie Int.Ed.Engl.1986, 25, and 508. 
In order to perform the process concerned, preferably an aromatic series tin compound and an 
aromatic series halogenated compound the inside of one or more kinds of inactive organic solvents — 
putting in - 1 hour - for 200 hours desirable — 5 hours - 150 hours — especially — desirable - 24 
hours - 120 hours and 0 degree C - 200 degree C - desirable - 30 degree-C - 170 degree C 
especially - desirable — 50 degree-C - it especially agitated at 60 degree-C - 120 degree C 
preferably 150 degree C. It may also be advantageous to carry out measuring supply of the monomer 
(for example, bis-SUTANERU derivative) of one type, and to adjust molecular weight slowly, by the 
batch process, in succession over long duration, a rough product — this contractor — well-known — 
the suitable approach for each polymer, for example, repetitive reprecipitation, — or it can refine also 
with dialysis. 
[0049] 

The organic solvent suitable for the above-mentioned process For example, the ether, for example, 
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diethylether, Dimethoxyethane, diethylene- glycol wood ether, a tetrahydrofuran, Dioxane, 
dioxolane, diisopropyl ether, and t-butyl methyl ether, A hydrocarbon, for example, a hexane, an 
isohexane, a heptane, a cyclohexane, Benzene, toluene and a xylene, and alcohol, for example, a 
methanol, Ethanol, 1-propanol, 2-propanol, ethylene glycol, 1-butanol, 2-butanol and t-butanol, and 
a ketone, for example, an acetone, They are ethyl methyl ketone and isobutyl methyl ketone, an 
amide (DMF), for example, dimethylformamide, dimethylacetamide and N-methyl pyrrolidone, 
nitril, for example, an acetonitrile, propionitrile, butyronitriles, and those mixture. 
[0050] 

Desirable organic solvents are the ether, for example, dimethoxyethane, diethylene-glycol wood 
ether, a tetrahydrofuran, dioxane and diisopropyl ether, a hydrocarbon, for example, a hexane, a 
heptane, a cyclohexane, benzene, toluene and a xylene, alcohol, for example, a methanol, ethanol, 1- 
propanol, 2-propanol, 1-butanol, 2-butanol, t-butanol and ethylene glycol, a ketone, for example, 
ethyl methyl ketone, and an amide, for example, DMF. 
[0051] 

Especially a desirable solvent is an amide and DMF very especially preferably. 

Palladium and a phosphine component should be chosen like the explanation about a Suzuki strange 

method. 

[0052] 

Are shown and the example of a monomer is in the following schemes 2. : [0053] 
[Formula 6] 
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B(OH) 2 



A suitable monomer is A9 and 9-dialkyl fluorene monomer compoundable as indicated by the 
following schemes 3. : This type of monomer is compoundable like the following schemes 3. : 
[0054] 
[Formula 7] 
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X, Y=B(OR) itt Hal, SnR, 



B(OR3), or 
SnHaIRa 




(R 3 )„ 



A simple fluorene derivative is halogenated according to the above-mentioned scheme, m and n= 0 
are equivalent to halogenation of a fluorene. 2 and 7-dibromo fluorene is marketed (for example, 
Aldrich). then, the thing which it deprotonates first and is done for nucleophilic substitution by the 
suitable alkyl halide for a degree — the 9th place ~ or [ two / being the same ] — or two different 
alkyl chains can be introduced. It can be performed according to the explanation indicated by WO 
97/05184 and WO 97/33323. 
[0055] 

The obtained compound (bis-halo fluorene compound) can be used as a monomer as it is. A mono- 
halo fluorene mono-boric acid derivative or mono-halo fluorene MONOSUTANETO can be 
obtained by the stoichiometry which it can be made to be able to react further (metalization by 
making it react with borate or trialkyl tin halide), and can obtain further monomer:, i.e., fluorene bis- 
boric acid derivative, and fluorene bis-SUTANETO, or corresponds. The reaction of these latters can 
be performed by the standard approach currently explained by WO 98/27136. 
B) 9-alkyl-9-aryl fluorene monomer: This type of monomer can be carried out like the following 
schemes 4, and can be compounded. : [0056] 
[Formula 8] 



http : //www4 . ipdl . ncipi . go j p/cgi -bin/tran_web_cgi_ej j e 



2/6/2006 



JP,2002-527554,A [DETAILED DESCRIPTION] 



Page 11 of 19 




A simple fluorene derivative is halogenated according to the above-mentioned scheme, m and n= 0 
are equivalent to halogenation of a fluorene. 2 and 7-dibromo fluorene is marketed, for example (for 
example, Aldrich). Then, an alkyl chain can be introduced by the standard Grignard reaction. It is 
explained by Organikum (15th Edition, 1977, p.253), and can be made and performed. 
[0057] 

Then, a phenol derivative can be added with an acid catalyst. It is possible like the explanation in 
WO 92/07812. Next, the obtained compound can be esterified if it is a request. It can be performed 
for example, by the Williamson method (Organikum, 15th Edition, 1977, p.253). 
[0058] 

As described above about 9 and 9-dialkyl fluorene monomer, it can be made to be able to react 
further and a corresponding fluorene bis-boric acid derivative, fluorene bis-SUTANETO, a mono- 
halo fluorene mono-boric acid derivative, or mono-halo fluorene MONOSUTANETO can also be 
obtained. 

C) 9 and 9-diaryl fluorene monomer: For example, according to two paths shown in the following 
schemes 5, this type of monomer is compoundable. : [0059] 
[Formula 9] 
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bis-halogenation full — me — non, a 4 and 4'-dihalo biphenyl-2-carboxylate derivative can be 
obtained as an intermediate product by leaving a derivative (referring to the explanation about a 
scheme 4), carrying out ring breakage and then esterifying by the base, first. Next, it is made to react 
with an aryl Grignard reagent, and these compounds can be made to convert to a desired fluorene 
monomer by carrying out acid cyclization continuously, as an exception method ~ bis-halogenation 
full — me — non, according to WO 92/07812, the direct reaction of the derivative can be carried out 
to a phenol derivative, and it can be made to convert to a desired fluorene monomer according to 
esterification continuously As described above about 9 and 9-dialkyl fluorene monomer, it can be 
made to be able to react fiirther and a corresponding fluorene bis-boric acid derivative, fluorene bis- 
SUTANETO, a mono-halo fluorene mono-boric acid derivative, or mono-halo fluorene 
MONOSUTANETO can also be obtained here. 

D) Monomer which uses as the base the structural unit expressed with a formula (II): As already 
explained, the requirements over a corresponding monomer are fulfilled by many structural units. 
Some composition of these classes of a compound is considered as an example here. However, since 
many of these compounds (or those simple derivatives) are already explained to the detail* in the 
reference of organic synthesis, composition of this type of further compound is the usual work for 
this contractor, (a) Composition of the monomer which gives 1 and 2-phenylene structural unit: o- 
dibromo benzene marketed can also be used as a comonomer, unless it expects the problem of the 
solubility in a polymer and a rate is set up not much highly, the thing (at least fine chemical) of 
marketing with those same simple derivatives — or it is prepared easily. 
[0060] 

The derivative containing a mainly comparatively long alkyl chain or an alkoxy chain is suitable in 
respect of good solubility. The following schemes 6 have shown composition of the class of this type 
of compound as an example. 
[0061] 

[Formula 10] 
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Br 



A pyrocatechol diether can be prepared by esterifying simply by the desirable substituent of 
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arbitration. If a pyrocatechol diether is brominated using N-BUROMOSUKUSHINIMIDO in an 
acetonitrile (by corresponding stoichiometry), corresponding 4 and 5-dibromo pyrocatechol diether 
will be obtained very easily. 
[0062] 

As described above about 9 and 9-dialkyl fluorene monomer, it can be made to be able to react 
further and a corresponding pyrocatechol bis-boric acid derivative, pyrocatechol vista NETO, a 
mono-halo pyrocatechol mono-boric acid derivative, or mono-halo pyrocatechol 
MONOSUTANETO can also be obtained here. 

(b) Composition of the monomer which gives 4 or 4" of -o-terphenylene structural units: The clear 
approach for obtaining these compounds easily is making 1 and 2-dissymmetry hexa phenylbenzene 
derivative generate simply. The synthetic path is shown in the following schemes 7. : [0063] 
[Formula 11] 




The cycloaddition (CO ****s in coincidence) which leaves commercial tetra-SHIKURON and 
corresponding 4 and 4'-dihalo tolan is possible, or the reverse path which prepares first dihalo tetra- 
SHIKURON which leaves a commercial precursor (4.4'-dihalo bibenzyl or diphenyl acetone), and 
corresponds, and then cyclizes it using commercial tolan is possible. 
[0064] 

As described above about 9 and 9-dialkyl fluorene monomer, it can be made to be able to react 
further here and corresponding bis-boric acid derivative, vista NETO, mono-halo mono-boric acid 
derivative, or mono-halo mono-SUTANETO can also be obtained. 
[0065] 

As mentioned above, it was shown that the monomer converted preferably to the polymer which 
follows this invention by the describing [ above ] polymerization method can come to hand easily. 
Thus, especially the obtained polymer very especially is suitable as an electroluminescence 
ingredient as an organic semiconductor. 
[0066] 

For the purpose of this invention, the vocabulary an "electroluminescence ingredient" means the 
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ingredient which can be used as a barrier layer in an electroluminescence device. The "barrier layer" 
means that it can emit light when the layer concerned carries out the seal of approval of the electric 
field (luminous layer), and/or the layer concerned raises impregnation and/or transportation of 
forward and/or negative charge (a charge impregnation layer or charge transportation layer). 
[0067] 

It ** and this invention relates also to using the polymer which follows this invention as an organic 
semiconductor as an electroluminescence ingredient. 

In order to use as an electroluminescence ingredient, generally the polymer according to this 
invention is used for this contractor by immersion or spin coating to a substrate by the very ordinary 
well-known approach with a film gestalt. 
[0068] 

It is related also with the electroluminescence device containing one or more kinds of polymers to 
which it **, and this invention has one or more barrier layers, and at least one of the barrier layers of 
those follows this invention. The barrier layers concerned can be a luminous layer, a transportation 
layer, and/or a charge impregnation layer. 
[0069] 

The general configuration (construction) of such an electroluminescence device is indicated by US-A 
-4,539,507 and US-A -5,151,629. The electroluminescence device containing a polymer is indicated 
by WO 90/13148 and EP-A-0 443 861. 
[0070] 

As for them, at least one of said the electrodes is usually transparent including an 
electroluminescence layer between cathode and an anode plate. Furthermore, one or more electron 
injection layers and/or electronic transportation layers can be prepared between an 
electroluminescence layer and cathode, and/or one or more hole-injection layers and/or electron hole 
transportation layers can be prepared between an electroluminescence layer and an anode plate. 
Cathode can be a metal, a metal alloy, for example, calcium, Sr, Ba, Mg, aluminum, and In, or 
Mg/Ag preferably. An anode plate can be a metal, for example, Au, or can be another matter which 
carries out behavior like a metal on the transparence substrate which consists of glass or a 
transparence polymer, for example, an oxide like ITO (indium oxide/tin oxide). 
[0071] 

At the time of actuation, cathode is set as electronegative potential as compared with an anode plate, 
an electron — cathode — the inside of an electron injection layer / electronic transportation layer — or 
it is directly poured in into a luminous layer, coincidence — an electron hole — an anode plate — the 
inside of a hole-injection layer / electron hole transportation layer - or it is directly poured in into a 
luminous layer. 
[0072] 

The poured-in charge carrier moves in the mutual direction through a barrier layer under the effect of 
applied voltage. ; which an electron / electron hole pair generates in a luminous layer in the interface 
between a charge transportation layer and a luminous layer as the result ~ these pairs recombine and 
emit light. The color of luminescence can be changed with the ingredient used as a luminous layer. 
[0073] 

For example, an electroluminescence device is used in an optoelectronic coupler as a spontaneous 
light type display component (contrtol lamp), for example, a control lamp, alphabet digital display, 
monochrome MIKKU or a multi-clo MIKKU matrix display, an indicator, and a electron optics type 
storage. 
[0074] 

With this application, in order to explain the technological background of invention, various 
documents are indicated, for example. Especially all those documents are taken in by this 
specification as reference. 
[0075] 

Although an example is hung up and this invention is hereafter explained further to a detail, it does 
not have the intention of the example concerned limiting this invention. 

Composition of a monomer: Preparation of the monomer of a type (I): Preparation of example Ml :2, 
7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene It prepared like the example 1 of WO 97/05184. 
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[which isolated the product (84% of yield) as high viscosity thin yellow oily matter by two-times 
distillation in a short path evaporator — 100 degrees-C (superfluous bromination — in order to 
remove ethylhexyl and Residual DMSO); second distillation: 155-degree-C]. [ of 10 first distillation ] 
[-3mb;] 
[0076] 

1H NMR(CDC13) : [ppm] delta= 7.54 to 7.43 (m, 6H, and H-aryl); L93 (d [ which has Fs. ], 4H, J= 

4.0Hz); 1.0 to 0.65 (m, 22H, and H-alkyl); 0.58-0.45 (m, 8H, and H-alkyl). 

[0077] 

Example M2: Preparation of 9 and 9-screw (2-ethylhexyl) fluorene -2 and 7-bis-boric acid 
Magnesium (7.58g, 312 millimol) was put in first, and;2 which added a small amount of [ next ] 
iodine, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene (68.56g, 125 millimol) were melted in 
desiccation THF300mL in the tap funnel. The solution 30mL was added to magnesium. 
Considerable generation of heat showed initiation of a reaction. Then, the remainder of bis-bromide 
was dropped and added into THF in parallel (90 minutes, about 60 degrees C). After the addition 
was completed, the mixture was flowed back for about 5 hours. 
[0078] 

In parallel, the trimethyl borate in THF (200mL) (28.6g, 0.27 mols) was put in first, and it cooled to - 
75 degrees C. In the temperature, the Grignard solution cooled to the room temperature was dropped 
at a rate at which temperature does not exceed -70 degrees C, and was added slowly. Then, it 
warmed slowly to the room temperature, agitating the mixture overnight. 
[0079] 

Iced water 300mL and concentrated- sulfiiric-acid lOmL were added to the reaction solution, and the 
organic phase was isolated preparatively. The organic phase was washed once with water. The 
combined organic phase was extracted by ethyl-acetate 150mL. After drying the combined organic 
phase with a sodium sulfate, the mixture was evaporated in the rotation evaporator. The obtained 
rough product was agitated together with a hexane / ethyl acetate / HC1 (aquosity) 
(200mL/30mL/5mL). When it was made to dry, 45. 8g (77%) of bis-boric acid was obtained. 
[0080] 

The obtained bis-boric acid was rough screw boric acid (various quantity of various anhydrides are 

included). It was further refined by agitating 3 times by toluene 300mL, respectively. 

[0081] 

1H NMR(DMSO-d6): (NMR signal which became a duplex or it spread greatly by the 
JIASUTEREOME rhythm) delta=7.87 (m, 2H, H-l), 7.75-7.68 (m, 4H, H-3, H-4), 1.92 (m, 4H, and 
C-CH2-), 0.85-0.42 (m(br)22H and H-alkyl), 0.40-0.25 (m(br)8H and H-alkyl). 
[0082] 

Example M3: The bis-glycol 9, 9-screw (2-ethylhexyl) fluorene -2, 7-bis-BORONETO Magnesium 
(6.32g, 0.26 mols) was first put in into THFlOmL, a small amount of [ next ] iodine was added, and 
further 2, 7-dibromo -9, and several drops of 9-screw (2-ethylhexyl) fluorenes were added. 
Considerable generation of heat showed initiation of a reaction. Then, the remainder (they are 68.56g 
and 0.125 mols at all) of bis-bromide and THF300mL were dropped and added in parallel. After the 
addition was completed, the mixture was flowed back for about 5 hours. In addition, the little thing 
of change [ magnesium ] was clear. In parallel, the trimethyl borate in THF (200mL) (28. 6g, 0.27 
mols) was put in first, and it cooled to -70 degrees C. In the temperature, the Grignard solution was 
dropped and it added slowly. Then, it warmed slowly to the room temperature, agitating the mixture 
overnight. 
[0083] 

Iced water 300mL and concentrated-sulfuric-acid lOmL were added to the reaction solution, and the 
organic phase was isolated preparatively. The organic phase was washed with water (neutrality). 
After making it dry with a sodium sulfate, the mixture was evaporated in the rotation evaporator. The 
obtained rough product was agitated together with the hexane (500mL). Consequently, rough screw 
boric acid (various quantity of various anhydrides are included) was obtained. 
[0084] 

It was directly esterified for (12 hours) by flowing back in toluene together with ethylene glycol and 
a sulfuric acid in a water separator. 
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Yield by two processes: 70 - 85%. Purity (NMR) > 98.5% 1H NMR(CDC13):(NMR signal which 
became duplex or it spread greatly by JIASUTEREOME rhythm) delta=7.86 (m, 2H, H-l), 7.79 (m, 
2H, H-3) 7.73 (d, 2H, H-4, J= 8Hz), 4.38 (s(br)8H, 0-CH2), 2.02 (m, 4H, and C-CH2-), 0.75 (m(br) 
22H and H-alkyl), 0.47 (m(br)8H and H-alkyl). 
[0085] 

Preparation of the monomer of a type (II): Preparation of example M4:4 and 5-dibromo pyrocatechol 
BISUISO butyl ether It prepared like example B5 (b) of WO 98/27136. The superfluous bromine 
was used only twice. The product was obtained as a solid-state (76%) by carrying out vacuum 
distillation using a Vigreux column. 
[0086] 

1H NMR(CDC13): 7.05 (ps-s, 2H, and H-aryl), 3.70 (d, 4H, 0-CH2, J= 7.5Hz), 2.13 (pseudo- 

Kokonoe term, 2H, and -CH-, J= 7.5Hz), 1.03 (t, 12H, CH3, J= 7.5Hz). 

[0087] 

Example M5: 1, 2-screw (4-BUROMO phenyl) - Preparation of 3, 4, 5, and 6-tetra-phenylbenzene 

(1) 3, the 4-screw (4-BUROMO phenyl) -2, 5-diphenyl cyclo PENT AH enone : 4 and 4'-dibromo 
benzylg [ 46 ] (1 12 millimol) and 1 and 3-diphenyl acetone 23.7g (1 12 millimol) was heated in 
toluene 300mL till the boiling point. When triethylene glycol 250mL was finally added, the 
unblurred solution was obtained at 120 degrees C. Ethanol benzyl trimethylammonium hydroxide 
solution (40%) 1 1.3mL was added, and heating was stopped. The febrile reaction advanced very 
quickly to altitude. The reaction batch became black. The reaction stopped after 10 minutes. With the 
rotation evaporator, toluene was removed, at the room temperature, suction filtration of the solid- 
state which remained was carried out, it was taken out, and the methanol washed repeatedly. When it 
was made to dry under reduced pressure, 57g (94%) of crystals of tea purple (brown-violet) was 
obtained. Melting point: 245 degrees C. 

[0088] 

(2) 1, the 2-screw (4-BUROMO phenyl) -3, 4 and 5, and 6-tetra-phenylbenzene: 3, 4-screw (4- 
BUROMO phenyl) -2, and 5-diphenyl cyclo PENTAJI enone 81g (150 millimol) and tolan 32g (180 
millimol) — melting benzophenone 300g ~ it melted to inside and heated carefully to 320 degrees C 
(intense emission of CO took place from 260 degrees C during this heating). The batch was cooled 
after flowing back quietly for about 2 hours, and finally diphenyl ether lOOg was added at 80 degrees 
C. After cooling, suction filtration of the generated crystal (product which has a benzophenone and 
little tolan) was carried out, and it was taken out, and it is a small amount of toluene, rinsed, and was 
made to recrystallize [ toluene ] again finally. Under reduced pressure, when it was made to dry at 60 
degrees C, 83g (80%) of pure products was obtained. 

[0089] 

1H NMR(CDC13): 7.02, 6, 68 (AA'BB\ 4+4H, Br-phenyl - H), 6.83 (m(br)20H, phenyl - H). 
Composition of a polymer: Example PI: 2 by Suzuki reaction, 7-dibromo -9, 9-screw (2-ethylhexyl) 
fluorene, 9, and 9-screw (2-ethylhexyl) fluorene -2, 7-bis-boric acid and 1, 2-screw (4-BUROMO 
phenyl) - 3, 4, 5, 6-tetrapod phenylbenzene 10 mol % copolymerization (polymer PI) 
2, 7-dibromo -9, 9-screw (2-ethylhexyl) fluorenes 8.78g (16 millimol) and 1, 2-screw (4'-BUROMO 
phenyl) - 3, 4, 5, and 6-tetra-phenylbenzene 2.77g (4 millimol) and 11.61g (84 millimol) of 
potassium carbonate were melted in toluene 25mL and water 25mL, and N2 was made to mix. Under 
protection gas, 7g (14.6 millimol) and 200mg (PPh3) (0.17 millimol) of Pd4 were added for 9 and 9- 
screw (2-ethylhexyl) fluorene -2 and 7-bis-boric acid. The suspension which became muddy in the 
yellowish brown color was violently agitated at the internal temperature of 87 degrees C under N2 
blanket. In each day, lg (2.1 millimol) of JI boric acid was added for three days of after that. 
Toluene 25mL was further added to very viscous mixture three days after. The mixture was refined 
four days after totaling. 
[0090] 

The reaction solution was distilled with toluene 150mL, and the solution was agitated together with 
2% aquosity NaCN200mL for 3 hours. Mixture became colorlessness almost completely during this 
actuation. The batch was moved to the separating funnel under existence of protection gas. The 
organic phase was washed with water and it was made to precipitate by adding ethanol 500mL. 
[0091] 
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The polymer was melted in 1-hour THF635mL at 40 degrees C, and was settled using methanol 
640mL, and it washed, and was made to dry under reduced pressure (8.13g). It was made to 
reprecipitate again, suction filtration of the product was carried out, it was taken out from 
THF405mL/methanol 400mL, and when it was made to dry until it became fixed weight, 6.94g 
(43%) of polymers PI was obtained as a solid-state of thin yellow. 
[0092] 

1H NMR(CDC13) : [ppm] delta= 7.9 to 7.3 (m, 6H, and H-fluorene); 7.2 to 6.8 (m, 28H:10, H- 
phenyl); 2.2 to 1.9 (m, 4H, and C(9)-CH2-fluorene); 1.1-0.4 (m, 30H, and H-alkyl-fluorene). The 
rate of a hexa phenylbenzene unit was determined as ten-mol % by what (the used jib ROMIDO 
being comparatively alike fairly) is integrated with the signal in 7.9 to 7.3 ppm (fluorene), and 7.2 to 
6.8 ppm (hexa phenylbenzene). 
[0093] 

GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 
degrees C, UV detection 254 nm:Mw=l 18000g/mol, Mn=61000g/mol. 

UV-VIS(film): lambdamax=376nmPL(film):lambdamax=420nm, 445nm Example P2: 2 by the 
Suzuki reaction, 7-dibromo -9, 9-screw (2-ethylhexyl) fluorene, 9 and 9-screw (2-ethylhexyl) 
fluorene -2, 7-bis-boric acid and 1, 2-screw (4-BUROMO phenyl) - 3, 4, 5, 6-tetrapod 
phenylbenzene 5 mol % copolymerization (polymer P2) 

Like an example PI, 2, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene 8.78g (16 millimol), 1, 2- 
screw (4'-BUROMO phenyl) - 3, 4, 5, 6-tetra-phenylbenzene 1.38g (2 millimol), 200mg (0.17 
millimol) was made for 1 1.61 g (84 millimol) of potassium carbonate and Pd (PPh3)4 to react with 9 
and 9-screw (2-ethylhexyl) fluorene -2 and 10.05g (21 millimol) (total amount) of 7-bis-boric acid. 
12. 2g (28.3 millimol, 78%) of polymers P2 was obtained as a yellow solid-state. The rate of; hexa 
phenylbenzene unit that 1HNMR is in agreement with the product obtained from the example PI 
was determined as five-mol % by what (the used jib ROMIDO being comparatively alike fairly) is 
integrated with the signal in 7.9 to 7.3 ppm (fluorene), and 7.2 to 6.8 ppm (hexa phenylbenzene). 
GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 
degrees C, UV detection 254 nm:Mw=125000g/mol, Mn=71000g/mol. 
[0094] 

Example P3: 2 by Suzuki reaction, 7-dibromo -9, 9-screw (2-ethylhexyl) fluorene, 9, and 9-screw (2- 
ethylhexyl) fluorene -2, 7-bis-boric acid and 1, 2-screw (4-BUROMO phenyl) - 3, 4, 5, 6-tetrapod 
phenylbenzene 20 mol % copolymerization (polymer P3) 

Like an example PI, 2, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene 6.58g (12 millimol), 1, 2- 
screw (4 , -BUROMO phenyl) - 3, 4, 5, 6-tetra-phenylbenzene 5.54g (8 millimol), 200mg (0.17 
millimol) was made for 1 1 .61 g (84 millimol) of potassium carbonate and Pd (PPh3)4 to react with 9 
and 9-screw (2-ethylhexyl) fluorene -2 and 10.05g (21 millimol) (total amount) of 7-bis-boric acid. 
1 1.3g (27.1 millimol, 67%) of polymers P3 was obtained as a yellow solid-state. The rate of; hexa 
phenylbenzene unit that 1HNMR is in agreement with the product obtained from the example PI 
was determined as 20-mol % by what (the used jib ROMIDO being comparatively alike fairly) is 
integrated with the signal in 7.9 to 7.3 ppm (fluorene), and 7.2 to 6.8 ppm (hexa phenylbenzene). 
GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 
degrees C, UV detection 254 nm:Mw=l 1 lOOOg/mol, Mn=65000g/mol. 
[0095] 

Example P4: 2 by Suzuki reaction, 7-dibromo -9, 9-screw (2-ethylhexyl) fluorene, 9, and 9-screw (2- 
ethylhexyl) fluorene -2, 7-bis-boric acid, and SHIBUROMO pyrocatechol BISUISO butyl ether 10 
mol % copolymerization (polymer P4) 

2, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene 8.78g (16 millimol), SHIBUROMO 
pyrocatechol BISUISO butyl ether 1.52g (4 millimol), and 1 1 .61g (84 millimol) of potassium 
carbonate were melted in toluene 40mL, water 25mL, and ethanol 0.5mL, and N2 was made to mix. 
Under protection gas, 9.09g (19 millimol) and 350mg (PPh3) (0.30 millimol) of Pd4 were added for 
9 and 9-screw (2-ethylhexyl) fluorene -2 and 7-bis-boric acid. The suspension which became muddy 
in the yellowish brown color was violently agitated at the internal temperature of 87 degrees C under 
N2 blanket. In each day, 240mg (0.5 millimol) of JI boric acid was added for two days of after that. 
Furthermore, 0.85g of JI boric acid was further added to very viscous mixture two days after. After 
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heating for one more day, it refined, as the example PI explained the mixture. 
Yield: 4.50g (12.1 millimol, 30%) 

1H NMR(CDC13) : [ppm] delta= 7.9 to 7.3 (m, 6H, and H-fluorene); 7.1 to 6.8 (m, 2H/10, H- 
pyrocatechol); 3.9-3.8 (m, 4H/10, OCH2-pyrocatechol), 2.2 to 1.9 (m, 4H, and C(9)-CH2-fluorene); 
1.1-0.4 (an m, 30H, and H-alkyl-fluorene / H-alkyl isobutyl). 4, 5-JIISO butoxy - The rate of 1 and 
2-phenylene unit was determined as ten-mol % by what (equivalent to the rate of the used start raw 
material) is integrated with the signal in 7.9 to 7.3 ppm (fluorene), and 3.9 to 3.8 ppm (JIISO butoxy 
- 1, 2-phenylene unit). 
[0096] 

GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 
degrees C, UV detection 254 nm:Mw=96000g/mol, Mn=63000g/mol. 

UV-VIS(film): lambdamax=374nmPL(film):lambdamax=418nm, 444nm Example P5: 2 by the 
Suzuki reaction, 7-dibromo -9, 9-screw (2-ethylhexyl) fluorene, 9 and 9-screw (2-ethylhexyl) 
fluorene -2, 7-bis-boric acid and 1, 2-screw (4-BUROMO phenyl) - 3, 4, 5, 6-tetrapod 
phenylbenzene 35 mol % copolymerization (polymer P5) 

Like an example PI, 2, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene 3.2907g (6 millimol), 1, 
2-screw (4*-BUROMO phenyl) - 3, 4, 5, and 6-tetra-phenylbenzene 9.695g (14 millimol), 200mg 
(0.17 millimol) was made for 1 1.61g (84 millimol) of potassium carbonate and Pd (PPh3)4 to react 
with the bis-glycol 9, 9-screw (2-ethylhexyl) fluorene -2, and 7-bis-BORONETO 10.607g (20 
millimol) (total amount). 10.3g (23.5 millimol, 59%) of polymers P5 was obtained as a solid-state of 
thin yellow. 
[0097] 

The rate of; hexa phenylbenzene unit that 1H NMR is in agreement with the product obtained from 
the example PI was determined as 35-mol % by what (the used jib ROMIDO being comparatively 
alike fairly) is integrated with the signal in 7.9 to 7.3 ppm (fluorene), and 7.2 to 6.8 ppm (hexa 
phenylbenzene). 
[0098] 

GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 

degrees C, UV detection 254 nm:Mw=56000g/mol, Mn=32000g/mol. 

[0099] 

Example P6: 2 by Suzuki reaction, 7-dibromo -9, 9-screw (2-ethylhexyl) fluorene, 9, and 9-screw (2- 
ethylhexyl) fluorene -2, 7-bis-boric acid and 1, 2-screw (4-BUROMO phenyl) - 3, 4, 5, 6-tetrapod 
phenylbenzene 5 mol % copolymerization (polymer P6) 

Like an example PI, 2, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene 9.872g (18 millimol), 1, 
2-screw (4 , -BUROMO phenyl) - 3, 4, 5, and 6-tetra-phenylbenzene 1.385g (2 millimol), 11.61g [ of 
potassium carbonate ] (84 millimol) and Pd(PPh3)4200mg (0.17 millimol) was made to react with 
the bis-glycol 9, 9-screw (2-ethylhexyl) fluorene -2, and 7-bis-BORONETO 10.607g (20 millimol) 
(total amount). 12.1g (30.6 millimol, 76%) of polymers P6 was obtained as a solid-state of thin 
yellow. 
[0100] 

The rate of; hexa phenylbenzene unit that 1H NMR is in agreement with the product obtained from 
the example PI was determined as five-mol % by what (the used jib ROMIDO being comparatively 
alike fairly) is integrated with the signal in 7.9 to 7.3 ppm (fluorene), and 7.2 to 6.8 ppm (hexa 
phenylbenzene) . 
[0101] 

GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 

degrees C, UV detection 254 nm:Mw=65000g/mol, Mn=41000g/mol. 

[0102] 

comparison example: Example CI: two — seven - dibromo - nine — nine - a screw (2-ethylhexyl) ~ a 
fluorene — nine — nine - a screw (2-ethylhexyl) — a fluorene - two — seven - bis — boric acid — 
Suzuki — a polymerization (polymer CI) — Polly — two — seven - [— nine — nine - a screw (2- 
ethylhexyl) — a fluorene — ] — preparation . 
[0103] 

2, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene were reacted with 10.97g (20 millimol), and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/6/2006 



* JP,2002-527554,A [DETAILED DESCRIPTION] 



Page 19 of 19 



1 1.61g (84 millimol) and Pd(PPh3)4350mg (0.30 millimol) were made for potassium carbonate to 
react like an example PI with 9 and 9-screw (2-ethylhexyl) fluorene -2 and 10.4g (21 millimol) (total 
amount) of 7-bis-boric acid. After making it react for four days, 4.72g (12.1 millimol, 30%) of 
polymers CI was obtained as a solid-state of a thin beige color. 
[0104] 

1H NMR(CDC13) : [ppm] delta= 7.9 to 7.3 (m, 6H, and H-aromatic series); 2.15 (br.s, 4H, C(9> 

CH2); 1.1-0.4 (m, 30H, and H-alkyl). 

[0105] 

GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 
degrees C, UV detection 254 nm:Mw=80000g/mol, Mn=48000g/mol. 

UV- VlS(film) : lambdamax=3 76nmPL(film) : lambdamax=447nm Example C2: two — seven - 
dibromo - nine -- nine - a screw (2-ethylhexyl) — a fluorene — bis — a glycol — nine — nine - a screw 
(2-ethylhexyl) — a fluorene - two — seven - bis — borate — Suzuki — a polymerization (polymer C2) - 
- Polly — two » seven - [— nine — nine - a screw (2-ethylhexyl) — a fluorene — ] — preparation . 
[0106] 

Indirect desulfurization mind of 2, 7-dibromo -9, and 9-screw (2-ethylhexyl) fluorene 8.227g (15.00 
millimol), a diethylene glycol 9, 9-screw (2-ethylhexyl) fluorene -2, 7-bis-BORONETO 7.956g 
(15.00 millimol), 8.71g (63 millimol) of potassium carbonate, toluene 25mL, and the water 15mL 
was carried out by letting N2 pass in the mixture concerned for 30 minutes. Then, 230mg (PPh3) 
(0.2 millimol) of Pd4 was added under existence of protection gas. The suspension was agitated 
violently (moderate reflux) at the internal temperature of 87 degrees C under existence of N2 
blanket. Toluene was added further 20 mLs two days after, and also a diethylene glycol 9, 9-screw 
(2-ethylhexyl) fluorene -2, and 0.20 moreg of 7-bis-BORONETO were added two days after. 4- 
BUROMO fluorobenzene (and capping) 0.5mL was added 6 more hours after, and the mixture was 
flowed back for further 3 hours. 
[0107] 

It refined by [ as the example's P ! sl having explained ], and 3.85g (9.9 millimol, 33%) of polymers 
C2 was obtained as a solid-state of a thin beige color. 

1H NMR(CDC13) : [ppm] delta- 7.9 to 7.3 (m, 6H, and H-aromatic series); 2.15 (br.s, 4H, C(9)- 

CH2); 1.1-0.4 (m, 30H, and H-alkyl). 

[0108] 

GPC:THF+0.25% oxalic acid; the column sets SDV500, SDV1000, and SDV10000 (PPS), 35 
degrees C, UV detection 254 nm:Mw=70000g/mol, Mn=34000g/mol. 

UV-VIS(film): lambdamax=376nmPL(film):lambdamax=420nm, 444nm Use of the polymer for an 
electroluminescence application: All of polymer PI - P6, and CI and C2 are easily dissolved into 
toluene and THF into an organic solvent. For example, a thin film is generable from those solutions 
with spin coating. Those films show luminescence which wore blueness at the time of UV excitation 
(366nm). 
[0109] 

Thus, if the manufactured film is heated at the temperature of 150-degree-C ** under long duration 
(for example, 2 hours) reduced pressure, the clear shift in PL band will be observed by polymers CI 
and C2, and :, next a polymer will emit the light which wore green at the time of UV excitation. 
Furthermore, the luminescence becomes uneven, namely, a marble pattern produces it. 
[0110] 

By contrast, the luminescent color of polymer PI - P4 hardly continues changing (shift of less than 
20nm). 

:C1 by which the same behavior is observed also in EL device, and C2 show green luminescence 
from the start (lambdamax about 520nm), and polymer PI - P4 have blue EL (lambdamax about 
460nm). 



[Translation done.] 
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